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[»**i] T«-jtt* d) T?*aft&«sft^»xtt*©*. 

[fti] 




(5£tK RliHXttSOgH, n»l#±©SS8tt?*S. ) 

n»**2] Tta-ttss (i) T'i$nsiift7*>tU3ixttf0S o 

[ft 2] 




[It** 3] 737^7^ (Fucophilus) £># & 

[it** 4] 737^ ^xMme&i«u fefStssRSr^-r* 
[it** 5 ] wikkb A^nikft ? * ymftKm&m 3 ga<$©a^ft y%yftm 

[St** 6 ] WfKgffi^BMfe?* >H#K:lf ** 3 m*©«B*ft 7# 

wm&^Ms-ftTSt^-rsifc&fltmiii-sitifcft^Av^y =nt©*a*Sc. 
nt** 7 ] 3 mmnmwut ? # >%mwm * * * nnwm&jm 
yxywftfcwmz^&ztznmtrzm&mGmmnmmftyxyxv 
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[ff^^8] t/t7^HWFucus v e s i c u 1 o s u s XttA 
scophyllum nodos umt^S, »*3S7|B«©5iRilfl:7*>* 

[0 0 0 1] 
[0 0 0 2] 

*g^lC J; HMftSo $I;U£» Fucus vesiculosus, V 
[0 0 0 3] 

Ift7 3^i/?n;7>t>, sfcSMt^ntf^**:/, M^v^o;7A> 

m& k itmmm sc -arr & t >k h - x $ n t v \ s ^ «s 

[0 0 0 4] 
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^ ,^#20 0 2-0 1 0 84 4 ^ 

[0 0 0 5] 

Fucus vesieulosus fi*iMfcflS7* > ttDt^JfaffMB, 
SfeJbFu cu s vesiculosus^Ascophyllum nod 

Fucus vesiculosus-^Ascophyllum no 

* y , t$ tc »^i^9i & #^«#BM2m s s * s £ w © % * * o 

[0 0 0 6] 

$. fc, ^tfi*J&C*&— & Fucus vesiculosus-^Ascophy 
11 urn n o d o s-umfi*Kifl57*y©*'J df«l&, S^ffi «fc < 98SST?£ 

«sMb#««# jc* * ti « ^mft 7 # > & #8? u x * u =m & & j& s s 

'«MMfc:7:&>:**y drH&^J^S-B:S*^ Fucus vesiculosus^ 
Ascophyllum nodos um^©b/t7^ B»S88©«6l*fb7:&> 
Kl tiffs JBbfcvx. 

[0 0 0 7] 
C» W tfiWfc b J: e> 21 « M] 
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[0 0 0 8] 

mm *mm?&t~to v>^m 
^^mm^\tmMm%(Dm^ yziy^ ^^mKm-t^mm^ imm> y^y 

>f 7 X 73-^^/"J'ff^X (Fucophilus fcoidanol 
yticus) SI-1 234^ »«7^^»l?:41t5 3 

nmmm^mmit^mm^^m^^-^mm^mm^y^y^v^m^m^. 

[0 0 0 9] 
lit 3] 

H 








H 
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OR H 

[0 0 10] 

*nm<Di&2<D$&miz. rm—ti8t&; en xm^^^mmity^y^vzsmx 

[ft 4] 
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^#2 0 0 2-0 1 0 844 A 

(5$^ R&HX&SOgH, n&l~4 ) 
[0011] 

[0 0 12] 

K^m<Dms<Dmm<D^m^y*y^mmm^m^xmm^^^ii^^ 
£?zmmity%y*v3m(Dmm*mK&vxmm-*2>zLt:&X'gz> 0 

[0013] 

*nw<z>m4:<Dftm<DmMity*iy*v ^mz. ^i©H3CD^©« 
y^y^mmm^^^9^nmm^mmity^ym^\z\¥m^^z.h^m 
wtt-t&ifcMfcyuyytv 3m<Dm^mz&^xmm?2>z£-&xf*z> 0 

[0 0 14] 

&>T*&mizmisXM<{kMizmm-*2>o 

HmmKlB^X. ^JCPB^S^Sfe©-?**^^ F u c u s v e 

sicul-osus, Ascophyllum nodosu m^tl /tv # B 

&m<z>Qiim^-t>m < mm n v x & %> . 

[0 0 15] 
[0 0 16] 

*»ro©«Mii^«i*iSBfcfli ? # > s^tf- u =r»T? & y > wmit y%y K*&m 
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[0 0 17] 
[0 0 18] 

n^f^yjf'f ^J^ (Fucophilus fucoidanolyticu 
s) S I - 1 2 3 4«c««#W r e>tl*. 

±ia©737>f ^X 73>f^; 'Jf^A^S 1-123 4^«-^-^n 

a. TgffittttJt 

*Httll[Sl. 2~1. 6 /*mtf)3^T?&<5 0 

(1) £W*SS 2 5TCT?£W#**. 

(2) mmizttir&ffiim 

(3) *#^-i£ »tt 
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(4) #*i/#-l£ I 

(5) mmm&® 



(6) 

(7) f^DNAOGC^i 5 2% 

(8) OF-rXh S*t:£/ifcbJfcV* 

(9) IMi W»»<fc**ft*&*«*f 
(l o) 5ti&£ RUtt 

(ID tfjfett 
(I2)i^ &b 

[0 0 19] 

?t U ;£>*— (Bergey' s Mannual of Determinati 
ve Baeteliology), I9H (1 9 9 4) Kl«*©ai*^3HK: J: 

[0 0 2 0] 

tZXu *it016S rDNACSil^J^l, ^©JfflHiltiWffi 
&\tfcicb^hr5 1 6 S r DNAC^IS ($S)15 0 OSS) fCtofe o TffllUffi 
©HfV>^m«tt#^O^^ofeo 1 6 S r DNA©^Bi#J(0*m^M£#9 0 % 

(&S£tiTVN£ 1 6 S r DN ACDBB^JS:** JC, #® 
WitmBOlMWlZBXV e rrucomicrobia JCM^S ^T'S) o fc„ 
•eziT?, M^fl&dfrSlCfe^T^SflsttV errucomicr 

73>f^;'j>ff^*x si-i 2 3 4 i:Mbfc. 



ffif£# 2003-3010169 



^ ^^#2002-010844 ^ 

Jt|BS*l±Fucophilus fucoidanolyticus SI-1234£^^3 *U $t£tf? 

±iBM^^jgc^A«m^^-^w^m#ff ^mmn^ > # - ic f e rm bp- 

7 4 9 5hbt^l 3^317 B (#fB) J: £ *lT V^ 0 

[0 0 2 1] 

^a^© 1 6 s r dn AommzmFmomfm^ i ^ta^§o ^ot, 

16S r DNA<Z>SB#J<i: »J, 737-f7X y n>f #V U -r-f SI- 
1 2 3 4 ^I^M^W^^tlS^a^b^^^^^^b^^^^^^^B^© 

[0 0 2 2] 

MW£ Itlt ?»fb:7;*J>> F u c u s vesiculosus-^ 

Ascophylum n o d o s u m^<Z)?g^> T;i/3f>^, 7 

a — *, v>ih-;K ?*y-fen-;w -^^^n-^., v;b h - x 

^^©^S*^«^tC^§ j:e>C|g^t€>^ -|9:C^#^«l 5-3 0 
fgifctf>pH&5~g#J:<, 5-7 2^®il^#^#T*^^CD^m-fb 

[0 0 2 3] 

±SS©7=r^^^x 73^^;'J-ff^X S I - 1 2 3 4 
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#MBmi)m&?z><DT*. mfcftmm t mm<Dmm^mxmmx % & . 

[0 0 2 4] 

^mm(D^mity^y^mmm(Dmit^mnmt&,r<Dm*)x^^ a 

ci) im : mm^y^yic^mLx. yn-y.^MTn^^Kn-D^v^m-k 

(II) MlpH:*lI©Sj|pHii7. 0-8. 5#3£JC&S (01) 0 

^^t>^miit^mm<D^mm<^vHtmM^(Dmm^m-r^^yx^>v. 

(III) MiiMIt : #gNitf>MiiMM&$J 3 0 — 4 0T;tf3£{C&£ (02) 0 
[0 0 2 5] 

[0 0 2 6] 

yny-f 73>fif;iJ-ff>f*^SI-1 23 4«&}»fb7;2j>S:3ft 
©iMft ^ # y frMBm £ £Mt % o 

[0 0 2 7] 

*ftm<Dmmfcy*y*v ^miz. *mm<DmMfcy*y-frMmm*ffiwuty 
^h<\tmmity^y^Mm\zwm^xm^xn^ e mmity^y^M 
mthx\t. m&\zmnfcyj3yv>®&mm&. mmmm^m^^m^ n 

9 ffi|iE# 2003-3010169 



^ ^ #2002-010844 ^ 

«0pHttlHHt»tt#STf, iXSAfttlffS OTJtfjEWS. MJ&fc^fflfS 

y, mmit7ii>*v3m<z>ft*&%:mmT'g2>a ^omK^xm^^^m 

<Dmmik7ijyyfV 3m*ft*&ftffi%>2>WZ.mJ*y&&iJ ; 5&XftmLX. 
[0 0 2 8] 

ttiitfsftjfeT?* y, h y "Jas^/x^ y v^M/xte-tofti/vum 

Si!i»fli&^JfflUT5eiii<z>*»w©«E»fli7*>*y d«t#ws. m 
e> &> c4k&mm<?>i&&m*fi^ffiM<Dm* <D&K&mx & 

[0 0 2 9] 
[0 0 3 0] 

^¥5-6 5 1 0 8#^fa^©^fc<fcy 
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fcTUSWfc (PAft) fc*fv\ <M#U 3*1© P MYM* 

[0 0 3 1] 



© & \z m%. s tl % © i? v*. 

[0 0 3 2] 

1 Fucus vesiculosusfi^M#!^m3*©iTO 
ffcilLfcFucus vesiculosus^^$:^#b, -£© lkgS'lO'J*; h^© 8 0 

3S3 0'J*; h;i/0 10 0 mM Sfrffc^- h U ^ ASr^tf 3 0 mM U 

(p H 6. ' 5) tftJCMiU 9 5t;t'2I|Mm 3 0°C{C^SUL, lOOg 
©?£ffij^ 3 0 0 0UO7^i'J7-€ (^tfizSHb^XliSg) , 3t0f3. 
7 5 U V hJU<D^9 J -;bSttl2 4 I$ro8l#tk mMMl>T±m*mf=. a 

h;WCM^ 100mM Sftth'J^AT^I^SHlfc. ^0^IHS:41C 
jfc^MJU 0. 5N MT'PH&2. OtU £ £ £M£M;ft#ItT-I&£ 

U ±fflf&#fc„ ^©IfCDpH&iN *tft^h'J9AT*8. 0£U _fc«B 
©R^*5ifln?2 U y 2 0 mM Mtb'J^^t^l&fiilb 

> »A#fcT?*»*fcB***, M$glbt8 0 g ©Fucus vesiculosusft^ 

[0 0 3 3] 

##$12 Ascophyllum nodosum&;fettg^#!Hrefg>©M 

rUI£©Ascophyllum nodosum!^^ lkg^?., 1 (DlS&V 1 0 0 g ©Asc 

ophyllum nodosumS^^b#!gi®^5:#feo 
[0 0 3 4] 



[H«J] 
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^ ^#2 0 0 2-0 1 0 844 ^ 

[0 0 3 5] 

#%M4 Fucus vesiculosusE&5W^4b7#>W:fr©M$g 

7 g 1 fH^<Z)Fucus vesicalosusffi$8g&ft#$glf£'& 7 0 0ml© 

lOOmM tfitft^hU *A£-^tf2 OmM >f ^^-MSHiM (pH6 

y a- 800 izfrttr=. a m.mzmi'f^ iovv bJWDmmffiWi-zWiWh, 1 

00~1 6 0 0 mMcD^b-^- h U ^ A^£Jia"£*£ffi£i£> (5 0 0ml) 

-;i/^m^T*M^bfe 0 MMth'J^AiS7 0 0- 8 0 OmMffll^t 
mtt-ZM (tlMlO^) T'SIiiK Bft&^MffcGiU 1. Og<DFucusve 
siculosusa^^fc-7^>W^§:#fc 0 
[0 0 3 6] 

#%M5 Ascophyllum nodosum ft ^g^>fb:7:ft>W:fr©I®gg 

7 g 2 fB«tf>Ascophyl lum nodosum ft5fcfifs^fb#:&f H#>^ 

4 (Djj&V 1.1 g ©Ascophyllum nodosum ft 5fcfl»fb:7:fr 
[0 0 3 7] 

e mm b ^ * > &mBmm*m&-#m 

^fb312:5o rtv^^JMbTTlH©^T^^b7^>^^©^'ffi?ri!J^b 
fco ^^B^CD^^b^^^^^^^liFucus vesiculosusJttJSAscophylum 

nodosumS5fe^^b7^>tCf^ffli--g>*^ MttMJt JCliFucus vesiculosusfi^i^ 

[0 0 3 8] 

-Tftfc^K 2. 5%©a^iC^S J:e»fC^bfe##M4fH^©Fucus vesicu 
losusft^^^b7^7>®^^4. 8/tl, 60/tl©50mM -Y 5 
^-SS!li«(pH7. 8), 6/il01M 10/4lffl4 
M i^-fb^-hU^A, 28. 2 n 1 ©7jc, 1 2 1 CD##§HJ!<Z)?»fb:7;*j> 
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I ^ #2002-010844 ^ 

fc»&U 3 0TCT?3l*WfiiSS*fetft, SM2:10 01CT'10^ 
TOIL, HPLCT'Mbfc. MM£bT. #»lJB©«RIMb 7 

ftfc y KizKfc^TS/fcSiirfc*)© felPM»C#*f bfc 0 H P L C©^«f ttTffi© 

[0 0 3 9] 

S h o d e x S B- 8 0 6HQ 
#9 AM? 2 5°C 

5mM 7V<b1-hV #A£-^tf 5 OmM h U #A 

1ml 

[0 04 0]. 

i ^&<Dmmfc7*yftMMm&mz±mfcm&^&^T 1 #i®jc 1 0 m o 1 

© y n S/^/Jg^ Sr^JWil-**** £ b fc„ b fe 7 =i t/;i/^©*l±TSB^ic 

F d X (Sm/Pm- 1) / (SmXl 80X0. 01) =U/m 1 
F d : Rfctzm^1tmWtfb7ljy* S) 

Pm : S/SIKOfifiSfcflS?*^©^^* 
180:^^0 (#) 

o.oummms. (mi) 

yf?V\, ^lmg/ml0^>A^^I«IS: 1. 0 t b T fH? b £: 

a 

[0 0 4 1] 

i mmit y * > ##imr® w m 

737^7^ 73>f ^'J -f^-f S I - 1 2 3 4 &, #fil icmm 

©Fucus vesiculosusfijf5a^b#5Bll9^ 0. 2 % £ ^:7° b > 1 %&ttfAXi 
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7K y'yifs'y V V -JSI) pH8. 0 £> 6 0 0 m 1 & 1 2 0 *C 

„ 2 0^- l/-^Ibfef ilClgb, 2 4^T'7 2Hf4^tLTg 
bfc„ 1 JClB^CDFucus vesiculosusfi3fcB»fb#*i®#0. 2 

%, fctHBiSai (km 7 0, #£gfl;^x!i§g) fc^tfAXiS* ( 

^f7'J h U -58) PH8. 0fr£fc5lgifi2 0 U y 3 0 V v h 

>*-tCA*U 12 0°<X 2 
igififC, ±SB0@Jg#?£ : g:gMSU ##1 2 5 BCOIBfflu&ft'e, 2 4°CT*4 8 

[0 0 4 2] 

IffllM7 0 0ml©2 5 0mM Mth'J^Ai 1 OmM mt^JJVi/ 

•^A^iomM -r ^ (pH7. o) jsw 

[0 0 4 3] 

wfeLftm*. mmm±mKi l tmmi mi^v o. osmu, sf#«rffl«jcra: 

JStffilml&fcyo. 0 5mU©?Sffi^ft}S^fe. 
[0 0 4 4] 

±«©*»«7*>^«W*fi**»*«:»^SilJC J: »J»«& 10mM * 
fb#;i/^?A, 3 0mM ^fb^hU^A, 5 mM TS^fb^ h U *? Afc^tf 1 
OmM(D^^!/-;i/-mil (p H 7. 0) {C£&U IUM*^T^^b 
$-&fe5 0 Oml0DEAE-t;i/D77'f>A-8 0 0 jCjWfc„ -T&;fc>*>, 
flft*Nft&gttfftk ±B««f*^^«l^b, 3 0mM^e>3 5OmM0*ftt 

th'J«?AM6 0~14 OmMT^a}$tl»&S:DEAE - 1M, tft-fb 
th'JfA»Jtl 4 0 — 2 3 0 mMT'M^ftfcI^^D E AE - 2I^t bfc 



[0 0 4 5] 
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_hfa©DEAE- 1 Mft* 1 OmM i&fb;*?;^:/ ? A, lOOmM ftffc-*- h 
U?A, 5mM T^b^- h U ^ASr-g-t? 1 0 mM0^f Ui/-;V-S|i|ii 
( P H7. 0) T«$tfc 2 0 0ml 0 Wt - t;i/D 7 7 >f > (^ft^X 

m) Kfrttfr. mm&mzmm. ±mmmm-v^^L. 100 

mMA^6 0 0mM©i^-ffc^-hU^ACDa^®H{Cj:y^m$i±^ o 1 * 

&fc*J 2 Oml tlfc. 
[0 0 4 6] 

th'J^8fl(2 9 0 — 3 7 0 mMt'tSJ^ tlfel^fe D E A E - 1 SHrrfrh b 



[0 0 4 7] 

_t|B<Z)DEAE-2B^&l OmMM^ibi/fA, 2 0 OmM * S-ffc-*- h U 
tfA. 5mM T*?ibThVVJ*&&til OmM<D-i §#l/-fr-&M1gffitft ( 
pH7. 0) "S^frft 3i±fc2 0 Oml(Z)lSift-^n7 7-f> (£ft^X!i 
) Cfrtffc. -r&fcfc, mtttffi&ttArffc* -tSBjtt«f«*e^«s^b, 2 0 0m 
Mj^e»l 5 0 0 mMOSftt h U 7ACDlS^|2C J: U iffi^^fc, #Jfctt 1 # 

[0 0 4 8] 

thU7Ai!2 4 0 — 3 5 OmMT*?§m£*l£®#&DE AE-2 Sl^tl 

[0 0 4 9] 

HJ6M2 

( i ) ££<z>W98 

ffc^bfcFucus vesiculosus^#6 0 g £5f»U 1 U v Ml/<Z> 8 0 %X# J 
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N;i/05OmM mtUJli/V^ 4 0 0mMOSf[;thiJ^^ 1 0 % 
^^y~;i/S:^tf2 OmM©>f^l/-;v-Iii Si (pH7. 0) fCM^ 
^ 2 4^f^I#L, ^'fcvfrlifc J: tJFucus vesiculosus^#^£^£ o 
[0 0 5 0] 

3 Fucus vesiculosus^^^iif^^ff f- o 

[0 0 5 1] 
(2) a^-ft^^j^^-U^CDMig 

Hd&#l2- (1) fH^(Z)Fucus vesiculosusSF^Hf^i^^jg^jug^ 
DEAE-ISH^ («7*>^iiMilUtl. 7 8mU) WDE 
AE^Si^^if^^iii^^t!, 97mU) SrMlirU 2 
5°C^5BWH^£i**:f£, ^JiMl|B«©DEAE-l S®^ (E»ft;:7;*j> 

5 4mU) MDEAE-2SM (MWlit7 * y -frM 
BmfS&tLTl. 7 0mU) &»-£U 2 51CT'13H»$tfc 1 

1 J3&,T(Djr V 3mm ft * EUD? U ^ # > * y =ftttt#tt 1 £ b 

o 

[0 0 5 2] 

(3) mmikyftyjtv =f*S©»§? 

***2- (2) T*#6,tlfc^b7^>^Urflif^%llC*S:itI^ 10 

U lOmMtfttHJUTAtttnOmM 3 *vr-/b-*BMf* ( P H 
6. 0) T«lfc5OOml0DEAE-t;bn77^>A-8OO0*7 
AfclW, l'jyb^ircimi?^ 10~1 2 0 0mM©*ftthy 

©Tf**l*n©fcf-ir«^lfci|«,*U=r«fl- (1) (5) 
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[0 0 5 3] 

ThUdfigil- (1) ~ 1 ~ (3) WfrZ^ft^th. l/^l/-^-T'40ml 
izmm^ 1 0%X# J -;]/T?¥-WfcZ-&fr-£ftVyT4yGCL- 2 5 (D*^ 

A (4. 1X90. 5cm) ic^Hl i o%i^t t 

UdfUl- (1) attfl- (-2) «^©t*^^lCi;y^@Lfco ZohT 
1 5mgM7 5mgCD^|§^(Z)^>fb7^>^U J«l 1 ~ (D 2&tf 1 ~ (2 
) &#7c„ 

[0 0 5 4] 

^bfe^-U d*i8ll - (3) !r#£||^ lOmMt^Si^W^^-;!/ 
2 0 0 mM i: ^ 5 J: 9 tctftt h 'J ^ A ^ti, pHHtbfe, r©^Uri 
iM52 0 0mM m-fbf-h U ^Afe-g-tf 1 OmM -f ^ #ir-JV-j&MB.W 
m (pH6, 0) Ifc 1 0 0 m 1 ©D E A E - t;i/0 7 7>f > A - 8 0 

0tf>#57AtC;*M7\ 3OOml©0WI»t, 2 0 0-7 0 OmM©S 
ft^ h U *A«fl^BTT?i&ffi3i*\ 1 OmlTfdStbfe. #7^*5/ 

a>©^fi&7i;-;i/-^tlgbfe. *CDjg*, MIIS4 3 0m 
M^P>4 8 OmM<0|iS#K:#^4#i&— fcrfrU =f|8### Ut V^©T*-t©W# 
&m«)feo ^CDlB^fcx/^sKU-*-*^ Oml KMffi&. 10%x^;-M< 
¥Ms£i±7ciz;i/n 7 7>f >GCL- 2 5©^7A (4. 1X90. 5 cm) C 
*M7\ 1 0%x#7-;i/^ffiLTBfti£L£: o TOb7c^Udr«l^$:^^ 
&Cj:y$£@b7c„ Irlt3 5 mgOD^B^^^m^^^^^U ^1 ~ (3) 

[0 0 5 5] 

>r i; rjrit i — (4) mfrtzykztnz., 3oomM©MtbU7A^tjio 
mM w ^ #v-)\s-m&wmm (pH6) in^cicbfco r^^-u^^?: 

3 0 0 mM Mth'J^A^tflOmM (pH 
6. 0) T4Mbfe5Oml©DEAE-t;i/D77-f>A-8OO0*7A 
iC2M7\ 10 0ml©HCi|flT«> 3 0 0~8 0 0mM©Mth'J7 

j*mm%}mx*mia,t* j &. i#&7cU4. 9mit^tfe. #^^^i/3>©^ 



1 7 



ffiliE4# 2003-3010169 




^#2 0 0 2-0 1 0 84 4 



iI&7x;-;i/-WSt«Ufco miS4 5 0mM^^)6 

o £©®db v £xAjKi^-#-T*4 0 m nc^iSi^, 1 o%i^;-;WiftS 

tfct;i/D77>fXGCL-2 5©^7i (4. 1X90. 5cm) IC^H 1 

o%x^;-;i/«ttKbfc. m&Ltc.*vzsmmmziMffimMiz£ vm 

lit re> IT 1 1 2mg©*»W©«Rlftft;7*>*ydrttfl - (4) 

a 

[0 0 5 6] 

*U=fttfl- (5) W^HCyfc&fltia., 4OOmM0Sjtth'J-)A^tflO 

OOmMMth'JfA&ttfl OmM-f i= #V-;i/-f&^M«?£ (pH6. 0 
) t^iftbfe lOOmlfflDEAE -WD77'f>A- 8 0 0 <Dj37 2±lZfr 
2 0 0ml©HDitlT«, 4OO~9OOmM0Mtby7Ai 

7oi/-;V-^^T^^b^o * CD Jig*, MSH6 4 0mM5ifvf)7 0 0m 

;i/P77'f>GCL-2 50*7i (4. 1X9 0. 5cm) IC^frt, 10%I 

o 3e»bt44mg <D*l6lB0«ift7^ >t U dfg 1 - (5) 
[0 0 5 7] 
(4) fll^fiMf 

MMM2- (3) *e#e»*ife*»9!©«!iBift7*>*ydr«i - (i) - (5 

-5, *»W©«ft»-fb7*>*y=f«l- (1) - (5) ©387ctt5f5S8«|tti|»T 

fee #CtC, 9Mte£ (*flSAU A&/BV>feJt»85lCJ:S) &il(!l£U M&ftffi 
it (API-Ill, ;\-^>x^7- • -9--f:n***±$g) vn&*ftVrhf=. 
. JNM-a 5 0 OMMB^M£§« (B**^*t»l) t'NMRM&^ 



ffi§E4$ 2003-3010169 




#2 002 — 010844 




<DmmiZi$DQF-CO S YSMHOHAHAi&, 1 3 C - NMROjH&JRJC 
ttHSQCffifc/BV^. JKTKI*»W©«ifcfll7*>*y=r«|l- (1) ~ (5 
) <Z)#<l££^-3\ 

[0 0 5 8] 

(a) «MM7*>*'Ji||l - (1) <Dm<&. 

£03 {c, 1 3 c-nmr^/<? h;i/£®4 &c, h 5 ic-£ti-6 

tl^Ufeo S3, 4{CfeV>T^«(ttS/^ J n/©^S:, «HHtt-ftl^2/7 h-fit (p 
pm) fcaVT. Ef5K&V^ (%) tftffttt. m/z 

#^fi ; 8 4 2 

MS m/z ;431. 1, [M + N a + - 2 H + j 2 "; 8 8 5. 2, [M 
+ 2N a + - 3 H + ] ~ 

[0 0 5 9] 



jSWU A H-*ffiHa«tftffi«S-e*SHMBCas€:ffiV>Tffofc. H-NMR 



1 9 



mtiE# 2003-3010169 




#2 002-010844 





^5 %)Vi/~7 h 4t( p p m) 


1 H— NMR 


13 C-NMR 


Fl-l 


5.43, d, 4.0 


91.3 


Fl-2 


4.45, m 


74.3 


Fl-3 


3.99, dd, 3.5, 10.0 


73.5 


Fl-4 


4.02, d, 3.5 


69.5 


Fl-5 


4.16, q, 6.5 


66.8 


Fl-6 


1.18, d, 6.5 


16.3 


F2-1 


5.29, d, 3.0 


95.0 


F2-2 


4.44, m 


76.2 


F2-3 


4.11, m 


68.2 


F2-4 


3.93, d, 3.0 


83.3 


F2-5 


4.46, m 


68.5 


F2-6 


1.32, d, 6.5 


16.4 



[0 0 6 0] 



2 0 



ffiIE# 2003-3010169 



( ^ #2002-010844 





ftftsir? M(ppm) 


1 H— NMR 


1 3 C -NMR 


F3-1 


5. 21, d, 3. 5 


99.9 


F3-2 


4.51, dd, 3.5, 10.5 


74.3 


F3-3 


4.13, m 


72.6 


F3-4 


4.04, d, 3.0 


69.8 


F3-5 


4.38, m 


68.2 


F3-6 


1.18, d, 6.5 


16.2 


F4-1 


5.00, d, 4.0 


96.5 


F4-2 


3.73, dd, 4.0, 10.5 


68.9 


F4-3 


3.90, dd, 3.5, 10.5 


70.3 


F4-4 


3.77, d, 3.5 


72.9 


F4-5 


4.41, m 


67.8 


F4-6 


1.15, d, 6.5 


16.2 



[0 0 6 1] 

1 H-NMRW 1 3 C-NMR(Cfet-t-5^-^(D!JiM©##liTfB=S; ( 
I I) <DmVT*$>% 0 




2 1 



2003-3010169 



[ft 5] 



#2002—010844 




[0 0 6 2] 

(b> *$kw<Dmmfc7%y*vz[mi - (2) 

ti^bfe„ He. 7K:£v*TlMitt^^/i/<Dgftg&, «ttiift^>7Hi(p 

pm) Hf8&C;}3V%T> iKMttttftft%£ (%) £> flttttt % m/z 

; 9 2 2 

MS m/z;4 8 2. 1, [M+ 2 N a + - 4 H + ] 2 "; 9 8 7. 1, [M 
+ 3 N a + -4 H + ] ~ 



2 2 



£BiE#2 003-3010169 




if#2 00 2-010844 



1 H-NMRM 1 3 C-NMRiC4;5M^I:*3, 4 SC^t\ 
[0 0 6 3] 
[^3] 





b f(t( p p m) 


1 H-NMR 


13 C-NMR 


Fl-1 


5.43, d, 3.5 


91.4 


Fl-2 


4.46, dd, 3.9, 10.4 


74.2 


Fl-3 


3.99, dd, 3.1, 10.4 


74. 64 or 74. 68 


Fl-4 


4.02, d, 2.5 


69. 99 or 70. 02 


el-5 


4.16, m t 


66.8 


Fl-6 


1.17, d, 6.5 


16.3 


F2-1 


5.30, d, 3.8 


96.0 


F2-2 


4.58, dd, 3.6, 11.0 


73.3 


F2-3 


4.78, dd, 2.7, 10.9 


74. 64 or 74. 68 


F2-4 


4.21, d, 2.9 


80.0 


F2-5 


4.49, m 


68.7 


F2-6 


1. 32, d, 6. 5 


16.4 



[0 0 6 4] 



mSE# 2003-3010169 



• A #2002-010844 ^ 

[H4] 





^5 *UVi/7Vm P P m) 


1 H— NMR ■ 


13 C -NMR 


F3-1 


5.21, d, 3.4 


99.5 


F3-2 


4.49, m 


74. 2 


F3-3 


4.14, m 


72.5 


F3-4 


4.02, d, 2.5 


69.99 or 70.02 


F3-5 


4.39, m 


68.0 


F3-6 


1.22, d, 6.0 


16. 18 


F4-1 


5. 00, d, 4. 0 


96.4 


F4-2 


3.72, dd, 4.0, 10.0 


69.0 


F4-3 


3.90, dd, 3.0, 10.0 


70.3 


F4-4 


3.75, d, 3.0 


72.9 


F4-5 


4.41, m 


67.7 


F4-6 


1.14, d, 6.5 


16.17 



[0 0 6 5] 

ti&mm 4 

1 H-NMR^tK 1 3 C-NMR{C^tt^t°-^©!ffM©##«TfB^; ( 

iii) ^an^s. 



ffiIE# 2003-3010169 



[ft 6] 



#2 002 — 010844 




[0 0 6 6] 

(O *^©«ifb7*>^y zrisi - (3) 

&®9{c, 1 3 c-nmrx^? hmbii o jc, v**^? hjiitmi i fc-e- 

m (ppm) £^T„ HI 1&C&VNT, iftfimffi*t3&& (%) flHtft 

; 1 4 5 4 

MS m/z;3 7 9. 1, [M+ 3Na + -7H + ] 4 ~; 513. 2, [M 
+ 4Na + -7H + ] 3 ~ ; 7 8 1. 1, [M+5Na + -7H + ] 2 ~ 



2 5 



m$E# 2003-3010169 




#2 00 2 — 010844 



1 H-NMRM 1 3 C-NMRJCi&^*fj§*&*5. 6 Km?, 



[0 0 6 7] 
[*5] 





tr* ft/Vis? H(ppm) 


1 H— NMR 


13 C —NMR 


Fl-1 


5.43, d, 3. 5 


91.4 


Fl-2 


4.47, m 


74. 25 or 74. 3 or 74. 4 1 


Fl-3 


4.01, dd, 3.5, 10.0 


74. 25 or 74. 3 or 74. 4 


Fl-4 


4.04, ra 


69.9 


Fl-5 


4.17, m 


66.8 ! 


Fl-6 


1.18, d, 6.5 


16.3 


F2-1 


5.33, m 


95. 67 or 95. 71 


F2-2 


4.58, dd, 3.5, 11.0 


73. 3 or 73. 4 


F2-3 


4.70, dd, 2.5, 11.0 


74. 8 or 74. 9 


F2-4 


4.22, m 


80.5 


F2-5 


4.49, m 


68.7 


F2-6 


1.34, d, 6.5 


16.5 


F3-1 


5.24, d, 3.5 


99.7 


F3-2 


4.52, ra 


74. 25 or 74. 3 or 74. 4 


F3-3 


4.16, dd, 3.5, 10.0 


74. 25 or 74. 3 or 74. 4 


F3-4 


4.06, d, 3.0 


70.3 


F3-5 


4. 35, m 


67.9 


F3-6 


» 

1.24, d, 6.5 


16. 19 



[0 0 6 8] 



2003-3010169 



^ #2002-010844 





tr^ j3;\>Z/~7y I(ppm) 


1 H — NMR 


1 3 C —NMR 


F4-1 


5. 33, m 


95. 67 or 95. 71 


F4-2 


4.59, dd, 3.5, 11.0 


73. 3 or 73. 4 


F4-3 


4.73, dd, 2.5, 11.0 


74. 8 or 74. 9 


F4-4 


4.22, m 


80.3 


F4-5 


4.56, m 


68.7 


F4-6 


1.33, d, 6.5 1 


16.5 


F5-1 


5.24, d, 3.5 


99.5 


F5-2 


4.49, m 


74. 25 or 74. 3 or 74. 4 


F5-3 


4.16, dd, 3.5, 10.0 


72.3 


F5-4 


4.04, m 


69.9 


F5-5 


4. 38, m 


68.0 


F5-6 


1.23, d, 6.5 


16. 19 


F6-1 


5.01, d, 4.0 


96.2 


F6-2 


3.72, dd, 4.0, 10.5 


69.0 


F6-3 


3.91,. dd, 3,5, 10.5 


70.3 


F6-4 


3.77, d, 3.5 


72.9 


F6-5 


4.41, m 


67.8 


F6-6 


1.16, d, 6.5 


16. 16 



[0 0 6 9] 

I V) Ciyt'feS. 




ffiIS# 2003-3010169 




[0 0 7 0] 

(d) &ftmQ>mm4t7%y*v3mi- (4) 

zmizfc. 13 c-NMR^n;i/^@i3t;, VXX^ 1 4 fc 

-eti-T4x^bfc 0 Ell 2, 1 3.fcfcv>T*^tt^^/l/©SlK&* tMMi-fb^S' 
7hifi (ppm) l:it 0 *&, 014&C&V>T, ttttttffiftaftjg (%) « 

; 1 9 8 6 

MS m/z;418. 3 , [M+ 5 N a + - 1 0 H + ] 5 "; 5 2 8. 5, [ 
M+6Na + -l 0H + ] 4 ~ ; 7 1 2. 4, [M+7Na + -l 0H + ] 3 ~ 
; 1 0 8 0. 6, [M + 8Na + -10H + ] 2 ~ 
1 H-NMRW 1 3 C-NMRJC iSM^*^7~9 C^-To 
[0 0 7 1] 



miiE# 2003-3010169 




#2 002 — 010844 



»7] 





£"5 ^^^7 h fS( ppm) 


1 H-NMR 


1 3 C — NMR 


Fl-1 


5.43, d, 3.5 


91.4 


Fl-2 


4.47, dd, 4.0, 10.0 


74. 2 or 74. 3 or 74. 4 


Fl-3 


4.01, dd, 3.5, 10.5 


74. 2 or 74. 3 or 74. 4 


Fl-4 


4.04, d, 3.5 


69.8 or 69.9 


Fl-5 


4.18, m 


66.8 


Fl-6 


1. 17, d, 7. 0 


16.3 


F2-1 


5.33, m 


95. 5 or 95. 6 or 95. 7 


F2-2 


4.58, dd, 3.5, 10.5 


73. 3 or 73. 4 


F2-3 


4.70, dd, 2.5, 11.0 


74. 8 or 74. 9 


F2-4 


4.23, m 


80.6 


F2-5 


4.49, m 


68.7 


F2-6 


L 33, m 


16.5 


F3-1 


5.24, m 


99. 5 or 99. 6 or 99. 7 


F3-2 


4.52, m 


74. 2 or 74. 3 or 74. 4 


F3-3 


4. 16, dd, 3. 0, 10. 5 


74.2 or 74. 3 or 74.4 


F3-4 


4.06, m 


70. 2 or 70. 27 or 70. 32 


F3-5 


4. 33, m 


67.8 


F3-6 


1.23, m 


16.2 



[0 0 7 2] 



ffiSE# 2003-3010169 



#2 002-010844 





^^^/7 h fi( p p m) 


1 H-NMR 


1 3 C -NMR 


F4-1 


5. 33, m 


95. 5 or 95. 6 or 95. 7 


F4-2 


4.58, dd, 3.5, 10.5 


73. 3 or 73. 4 


F4-3 


4.73, dd, 2.5, 11.0 


74. 8 or 74. 9 


F4-4 


4. 23, m 


80. 2 or 80. 3 


F4-5 


4. 56, m 


68.7 


F4-6 


L 33, m 


16.5 


F5-1 


5.24, m 


99. 5 or 99. 6 or 99. 7 


F5-2 


4.52, m 


74. 2 or 74. 3 or 74. 4 


F5-3 


4. 16, dd, 3. 0, 10. 5 


74. 2 or 74. 3 or 74. 4 1 


F5-4 


4. 06, m 


70. 2 or 70. 27 or 70. 32 


F5-5 


4. 38, m 


67.8 


F5-6 


1.23, m 


16.2 


F6-1 


5. 33, m 


95. 5 or 95. 6 or 95. 7 


F6-2 


4.58, dd, 3.5, 10.5 


73. 3 or 73. 4 


F6-3 


4.73, dd, 2.5, 11.0 


74. 8 or 74. 9 


F6-4 


4.23, m 


80.2 or 80.3 


F6-5 


4. 56, m 


68.7 


F6-6 


1.33, m 


16.5 




[0 0 7 3] 



3 0 W<Wt%$ 2003-3010169 



#2 002-010844 





'frZ fJA^yh p p m) 


1 H-NMR 


1 3 C — NMR 


F7-1 


5.24, m 


99. 5 or 99. 6 or 99. 7 


F7-2 


4.49, m 


74. 2 or 74. 3 or 74. 4 


F7-3 


4.16, dd, 3.0, 10.5 


72.3 ! 


F7-4 


4.04, d, 3.5 


69. 8 or 69. 9 


F7-5 


4.38, m 


68.0 


F7-6 


1.23, m 


16.2 


F8-1 


5.01, d, 3.5 


96.2 


F8-2 


3.72, dd, 4.0, 10.0 


69.0 


F8-3 


3.91, dd, 3.5, 10.5 


70.2 or 70.27 or 70.32 


F8-4 


3.77, d, 4.0 


72. 9 


F8-5 


4.40,- m 


67.8 


F8-6 


1.16, d, 7.0 


16.2 



[0 0 7 4 ] 

mmm 10^ 

fcfc, 1 H-NMRM 1 3 C-NMRtCfe^§tf~^<Z)lfSM<Z)##ttTfB^: ( 
V) 




ffiSE# 2003-3010169 



[ft 8] 



#2 002 — 010844 



F8 



F7 
F5 
F3 



F6 
F4 
F2 



H 



II 



H 



H 



no 




OH 



H 



OSO s HH 



i (V) 



H 



H 



[0 0 7 5] 

(e) *»«©HiSfl;7*>t'Jd«l- (5) CDftffi 

&015&C, 1 3 C-NMRX^^h;i/5:il 6(C, TXX^i' h/I/&H 1 7 IC 

■f-n^ti^bfe. hi 5, i 6 c&^Ti$$im^^;b(Z)3&KS:, ^$fi«ft^-> 

7bm (ppm) ^^t-To HI 7&C&V*T, ittfftttffiftftg (%) &, « 

; 2518 

MS m/z;3 2 7. 6, [M+ 5 N a + - 1 3 H + ] 8 ~; 3 7 7. 8, [ 
M+ 6N a + - 1 3 H + ] 7 ";444. 5, [M+ 7 N a + - 1 3 H + ] 6 ~ 
; 5 3 8. 0, [M+8Na + - 1 3H + ] 5 "; 6 7 8. 1, [M+ 9 N a + 
-13H + ] 4 "; 912. 4, [M+ 10Na + -13H + ] 3 ~ 

1 H-NMRM 1 3 C-NMRJC*S^«fSS*S:*l 0-13 IZjjk?, 
[0 0 7 6] 



3 2 



miEE# 2003-3010169 



#2002-010844 





fr^ ju^is? h flt( p p m) 


1 H-NMR 


1 3 C — NMR 


Fl-1 


5,43, d, 4.0 


91.4 


Fl-2 


4.47, dd, 4.0, 10.0 


74. 1 or 74. 3 or 74. 4 


Fl-3 


4.01, dd, 3.5, 10.5 


74. 1 or 74. 3 or 74. 4 


Fl-4 


4.04, d, 2.5 


69.8 or 69.9 


Fl-5 


4.17, m 


66.8 


Fl-6 


1.17, d, 6.5 


16.3 


F2-1 


5.35, m 


95. 3 or 95. 6 or 95. 7 


F2-2 


4.60, m 


73. 3 or 73. 4 


F2-3 


4.70, dd, 2.5, 11.0 


74. 8 or 75. 0 


F2-4 


4.22, m 


80.6 


F2-5 


4.50, m 


68. 6 or 68. 7 or 68. 75 or 68. 81 


F2-6 


1.33, ra 


16. 45 or 16. 54 


F3-1 


5.23, m 


99. 3 or 99. 5 or 99. 7 


F3-2 


4.52, m 


74. 1 or 74. 3 or 74. 4 


F3-3 


4.16, dd, 3.0, 10.5 


74. 1 or 74. 3 or 74. 4 


F3-4 


4.06, m 


70.3 


F3-5 


4. 32, q, 7. 0 


67.8 


F3-6 


1.23, m 


16.2 



[0 0 7 7] 



3 3 2003-3010169 




imi 0] 




# 



#2002-010844 





tr^ JJSlsi/y hf (ppm) 


1 H-NMR 


13 C -NMR 


F4-1 


5. 35, tn 


95. 3 or 95. 6 or 95. 7 


F4-2 


4.60, m 


73. 3 or 73. 4 


F4-3 


4.75, m 


74.8 or 75.0 


F4-4 


4.22, m 


79. 8 or 80. 1 or 80. 2 


F4-5 


4. 55, m 


68. 6 or 68. 7 or 68. 75 or 68. 81 


F4-6 


1.33, m 


16. 45 or 16. 54 


F5-1 


5.23, m 


99. 3 or 99. 5 or 99. 7 


F5-2 


4. 52, m 


74. 1 or 74. 3 or 74. 4 


F5-3 


4.16, dd, 3.0, 10.5 


74. 1 or 74. 3 or 74. 4 


F5-4 


4.06, m 


70.3 


F5-5 


4.39, m 


67.8 


F5-6 


1.23, m 


16.2 


F6-1 


5. 35, in 


95. 3 or 95. 6 or 95. 7 


F6-2 


4.60, ra 


73. 3 or 73. 4 


F6-3 


4. 75, m 


74. 8 or 75. 0 


F6-4 


4.22, m 


79. 8 or 80. 1 or 80. 2 


F6-5 


4. 55, m 


68. 6 or 68. 7 or 68. 75 or 68. 81 


F6-6 


1. 33, m 


16. 45 or 16. 54 



[0 0 7 8] 



tBSEE^F 2 003-3010169 



• A #2002-010844 ^ 



Ml 2] 





frS. A/^^h f(ppm) 


1 H -NMR 


1 3 C -NMR 


F7-1 


5. 23, m 


99. 3 or 99. 5 or 99. 7 


F7-2 


4.52, m 


74. 1 or 74. 3 or 74. 4 


F7-3 


4. 16, dd, 3. 0, 10. 5 


74. 1 or 74. 3 or 74. 4 


F7-4 


4.06, m 


70.3 


F7-5 


4. 39, m 


67.8 


F7-6 


1.23, m 


16.2 


F8-1 


5. 35, m 


95. 3 or 95. 6 or 95. 7 


F8-2 


4.60, m 


73. 3 or 73. 4 


F8-3 


4.75, m 


74 8 or 75. 0 


F8-4 


4.22, m 


79. 8 or 80. 1 or 80. 2 


F8-5 




68. 6 or 68. 7 or 68. 75 or 68. 81 


F8-6 


1.33, m 


16. 45 or 16. 54 


F9-1 




99. 3 or 99. 6 or 99. 7 


F9-2 


4.49, m 


74. 1 or 74. 3 or 74. 4 


F9-3 


4.16, dd, 3.0, 10.5 


72.2 


F9-4 


4.04, d, 2.5 


69. 8 or 69. 9 


F9-5 


4.39, m 


68.0 


F9-6 


1.23, m 


16.2 



[0 0 7 9] 



3 5 



miiE# 2003-3010169 




mi 



#2 002 — 010844 





^5 XuVZ/Z? V I(ppm) 


1 H-NMR 


1 3 C ™ NMR 


F10-1 


5.01, d, 4.0 


96.1 


F10-2 


3.72, dd, 4.0, 10.0 


69.0 


F1Q-3 


3.91, dd, 3.5, 10.5 


70.3 


F10-4 


3.77, d, 3.0 


72.9 


F10-5 


4.40, m 


67.8 


F10-6 


1.16, d, 7.0 


16.2 



[0 0 8 0] 

mm.m 1 

1 H-NMRJ&tf 1 3 C-NMRlC£tt3 bf~ * ©!li«©##tornB5S; ( 
VI) tf>3i»;^&£ 0 

Mb 9] 



no 




(VI) 



[0 0 8 1] 

mmmzK^irTtvztmi- en ~ (5) »t-^ (d T*m?z.ttf 



miiE#2 003-3010169 



•a #2002-010844 ^ 
-L-73j/MttB (1, 4) L-7n^l/^Mt§iiT?fe§3^ 
[0 0 8 2] 

tc j: y km; ^ # > ©#3t j»#f * mmi 1 7*y?tv ^mvnm®. 

[0 0 8 3] 

SEQUENCE LISTING 

<110> Takara Shuzo Co. , Ltd. 

<120> Sulfated fucan degrading enzyme 

<130> T-1722 

<160> 1 

<210> 1 
<211> 1506 
<212> DNA 
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<213> Fucophilus f ucoidanol i ticus 

<400> 1 . 

agagtttgat cctggctcag attgaacgct ggcggcaggc ttaacacatg caagtcgagc 60 
ggaaacgaga atagcttgct attcggcgtc gagcggcgga cgggtgagta atgcttggga 120 
atatgcctaa tggtggggga caacagttgg aaacgactgc taataccgca taatgtctac 180 
ggaccaaagg aggggattct tcggaacctt tcgccatttg attagcccaa gtgagattag 240 
ctagtaggta aggtaatggc ttacctaggc gacgatctct agctggtttg agaggatgat 300 
cagccacact gggactgaga cacggcccag actcctacgg gaggcagcag tggggaatat 360 
tgcacaatgg gcgaaagcct gatgcagcca tgccgcgtgt gtgaagaagg ccttcgggtt 420 
gtaaagcact ttcagcgagg aggaaagggt gtagattaat actctgcatc tgtgacgtta 480 
ctcgcagaag aagcaccggc taacttcgtg ccagcagccg cggtaatacg aggggtgcaa 540 
gcgttaatcg gaattactgg gcgtaaagcg tgcgtaggtg gtttgttaag caagatgtga 600 
aagccccggg ctcaacctgg gaactgcatt ttgaactggc aaactagagt tttgtagagg 660 
gtagtggaat ttccagtgta gcggtgaaat gcgtagagat tggaaggaac atcagtggcg 720 
aaggcggcta cctggacaga gactgacact gaggcacgaa agcgtgggga gcaaacagga 780 
ttagataccc tggtagtcca cgccgtaaac gatgtcaact agccgtctgt agacttgatc 840 
tgtgggtggc gtagctaacg cgctaagttg accgcctggg gagtacggcc gcaaggttaa 900 
aactcaaatg aattgacggg ggcccgcaca agcggtggag catgtggttt aattcgatgc 960 
aacgcgaaga accttaccat cccttgacat cctactaagt tactagagat agtttcgtgc 1020 
cttcgggaaa gtagtgacag gtgctgcatg gctgtcgtca gctcgtgttg tgaaatgttg 1080 
ggttaagtcc cgcaacgagc gcaaccccta tccttatttg ctagcgcgta atggcgagaa 1140 
ctctaaggag actgccggtg ataaaccgga ggaaggtggg gacgacgtca agtcatcatg 1200 
gcccttacgg gatgggctac acacgtgcta caatggcaag tacagagggc agcaataccg 1260 
cgaggtggag cgaatcccac aaagcttgtc gtagtccgga ttggagtctg caactcgact 1320 
ccatgaagtc ggaatcgcta gtaatcgtag atcagaatgc tacggtgaat acgttcccgg 1380 
gccttgtaca caccgcccgt cacaccatgg gagtgggttg caaaagaagt ggctagttta 1440 
acccttcggg gaggacggtc accactttgt gattcatgac tggggtgaag tcgtaacaag 1500 
gtagcc 1506 
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[MM] Fucus vesiculosus-^Ascophyllum n 
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